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Abstract of JP2000090946 

PROBLEM TO BE SOLVED: To provide a thin film capable of being operated in a high temperature 
area by solidifying the electrolyte formed of the molecules having the structure that both of the 
inorganic material such as silsesquioxane or silica and the organic material such as polyethylene oxide 
are chemically bonded to each other through the urethane bonding, the coagulating agent and the 
conductivity giving agent. SOLUTION: This proton conductive thin film desirably uses 3- 
isocyanatepropyl-triethoxy-silane and polyethylene oxide, and as the inorganic material, silsesquioxane 
or silica of mono-aryl tri-alkoxy silane is used, and mono-phenyl tri-ethoxy silane as the mono-aryl tri- 
alkoxy silane is used, and as the mono-phenyl tri-ethoxy silane, mono-aryl tri-alkoxy silane is used. 
This composite solid electrolyte film can be used as the proton conductive electrolyte film capable of 
being operated in a temperature area at 100-160 degree. In this area, since electrodes are not 
influenced by CO, the reformed gas can be used for the fuel, and the high molecular fuel cell using the 
liquid fuel can be manufactured. 
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3l2*fcttBI*31l3E«oaSa««'T?ffifl-e#5Xn h 

( 5 ) * / r y -/v f y r/v= /7x 
^hyxf^yyyt^s n*^ 2 ft v * 4 

hyfiiftSE 

(6) ^fi200-2000(D2Ky ^l/V^IM K^r 
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PE0tt^W»S:«Jii-5rt#-Ctfc. PEOCO^y^-gC 
coft£ (#■?■*) SrfMW-rsrt^J:^*^^^^^ 
£#y ^~3#tf)it£^;t5<^ PEOOstfy -*"-U£<0 

m&&z±\fz\^nm<Dimmm-ri>K peo^* 

3&S*# < ft 5l-onPE0^ B e B >ft:LT 9 C t dSflW 
U PEOO^SSrSS^-T S - fc MST^5 r fc *s 
«?ofc 0 7^^P>ftSPE0 (l^3nm) T*V/Wr 
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^> n k ic J: 0 ^^tt <»: Bf^^ s fii ±-f 5 r b &n o fc e 

-fe^^■^*wiv^L^y * • PEoa^#y y b- 

— , mESXtJTOP^SS^^^ft^bS^cottR^^ 

[0 0 0 8] 

[SHfeWU (xv K^rt yT'^W^^S) T 

eo-sre^$ft*n = i 3, 9 0 (*&S9 9 

%) ©*yrt*-U^**-f K (PE0) 1. 4g (0. 
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HO 



CHo Vh . 

T^^MS'^W 1 ^' (0. 0 04 6 9 6^) 
\*/V\-])3ih* e Si'?y (I CPTES) 1. 16g Hk2] 



OC2H5 



OaHsO Si— (CH 2 ) C=0 

OC2H5 

3-isocyanatopropy 1 tr i ethoxyshi lane 



fc 0 roSJ^t-if s PE0<Dj^4SS»^fo2>7KgSS(i> IC 



7 e $nTTtaoS;iII (n=13) T**^lx5^>- 
-^5/^02. 5 0 g (0. 0 0 2 3 0 6^) 
Ufc3] 



0C 2 H 5 H 0 
Si— (CH 2 ) 3 — N— C— 



C 2 H 5 0-Si— (CH 2 ) 3 - 



0— (CH 2 CH20) t 



LI 



OC2H5 

-(CH2)3-Si-0C 2 H5 
0C 2 H 5 



ffi 



(*^* h§|0#$£) JfyXmtSm (50ml) fc>f V 



^; Kr^t^^s-h (MDP) 0. 2g 
[ft 4] 



CH 3\ ^CH Z CH Z CH, CH, CH, P gh 

0 



IV 

S:fb7tKi277X0. 2 gic*»bfc»* (lg/g 
THF) oSiKSr^L, rttfcTIBO*v-e^$Jx5* 
/7x^M)xb^^>7V (MPTES) 0. 6g££fl 

^7^ (MPTES) 3 0w%. ^^K^^^^PE07 0 
t ^7x-h (MDP) # 1 0 w %^*D £ *Lfc«MC*R 



j&UmoU HCltfO. 01molfcftS±5t-i~*<D* s 3*L' 
V\> (ftS :90mm) (C^ffi^ 

W:Wa5C^^hU m&sy*«*-o6o ( c-?i2 

^-/^HJ ^ Y^i/isy^ (MPTES) SrJfl^fca*. -ft 

^>7> (MPTMS) SrfflV^Tfcav^o 
[0 0 0 9] (UPTESir^VK^-Yy^StrEfrOSrt?) 

(MPTES) 
HtS5] 
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CaHsO-Si— OC 2 K 5 . V 
. OC2H5 

i/VJV (MPTMS) 
lit 6] 

9 

CH30— SI-OCH3 w 
OCH3 



(HC1) ^Di5: fcfc £ «9^7K^. (Hydrolysis) £ 

D\\7kftM (Hydrolysis) £tl%tmft*te®l7kffiM&L 

^;7x^h!Jxh^>7y (MPTES) £T!E 
OS; (1) iiaot3 Ow%fflW::di Su^O^*5 
fl-e&So HydrolysisStl|lfcMBfi^i-Srfc^J:0« 
^SS^*^^s^5«^Srft^avilJP7K»» (H 
ydrolysis) RtWfc¥KVHI|M* (Plycondensation) 

[0 0 10] 
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Hydm|ysis(comp!etely hydrolysis is indicated for simplicity) 





H + 

CH3O— Si-0CH 3 +3H2 ° HO— Si-OH +3 °H30H 

j P OH' X 2 H 5 

OC' 



: 2 H S 



H + ■ f ? 9 OH OH 

— HC-S^-(ffl 2 ) 3 --N-i-O-(CH 2 CH 2 0) n -M-( ai2 )3-S l i-0H- + 5C 2 H 5 OH 



OH 

w 



[0 0 11] Kb 8] 
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PolYcondftnsation(non stoichiometrically balance 



\J OH HQ 

4-OH + H0-Si-(CH 2 ) 3 -M- 




1 I " ?" 

-0 ^CfyCf^n — C — N — (CH2) 3 -Si-C 



II ■ I I 



[Doping%of MPTES (w) ] = [MPTES (w) ] / [MPTES (w) +EC-PE0 (w) ] 
* 1 0 0 (1) 



EC-PEO :xyK^rt yTVEO 

mm) b ^itrnttfyxm^-r-u 

-^rnyt Kn75>«« (ftft 1 g/gTHF). 

0. o 1 Notratsawrs. Sbiciwuft^fe, *s 

T\ ^?§1£tifr*T\ fi60t-l 2 0ttlMm 
JRfft (aging) £ff 5 o 
[0 0 12] 

[^ffi^2] ^;7x^hyxh^>7> (MPTE 
S) <DffiB ( K— 7") M20w%tU ^O, ^e/ K 

tv'/V'?**:?^- h (mdp) omto (K— :/) firi s i 
0 w% £ ft* J: 5 £ LfcfcjW*lliK« 1 t LT -f 

[HJfe«3] ^/^^HJ^h^v^v (MPTE 



f>/^7^77x-h (MDP) COSsSn (K-y) *#1 

[HJfiflN] *yKf^;U7t^7x-h (mdp) cd$s 
*0 (K-^) M2 0w%^/^J:piat^i 
MM 3 t mm\z lt7 P n h ^fi»tt»BES:fP* UfCo . 

IHMM5] ; e;Kf^7t^7i-F (MDP) 08 

[*J6M6] Kf^/V7t^7x- b (MDP) 
^TD (K— -f) *£4 0w%fcfc5J;5fcUtfaiNi H 
MM 3 t fattd LT7>n h ^e»tt»flt«rf^* LfCo 

[JUfi#l7l Kf^7t^7x- h (MDP) (OB 
M ( K— ^) 2 0 w% £ LfcfcJ^f* §lffi^J 2 t 

[0013] (7-nF h ^g^tt 

H*«t • y >«*BflHBH"C*>6IIDP (M 

onododecylphosphate) 4r^— il^ftl ( K— ~f) §-£5 
:tia»)ffot 0 IBJMllw^TH:, MDP^rTlSO 

(2) i*uo w%ffiv^ e *5IMtc:*5^-rfi, 

8*0 (K-7") SttMDP^SSJD (K-y) fifiitSrfiAT 



S) 0)8*0 (K-r) *S:10w%tU ^o, 

tDoping%of MDP (w) ] = [MDP (w) ] / [MPTES (w) -rEC-PEO (w) ] 
*100- (2) 

EC-PEO : ^ \s K3r -f y T^PEO ^J|C10%, 20%, 30%, 40%<Z>8*0 ( K— :/) i&SEffc 

*Lfct>*n?&5. wixboWH-iSWa^Kt^Rtt [0 0 14] (7*0 h vg^goSI^) & 
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fife £ tifcKf£400~600 ^ * n yoJSftaW4*&— Rfcft 

mm yir-^v^aaeumfiwf^t?^^ 0 b^o>e» 

S£®J£ LfCo MPTES 1 0 w%-EC-PE0 5 9 0 9 0 w 

(#6*9 9%) tS-^yVTf-h-^o^H)* 
h * 5/ i/ 9 ^ fe Kit L fcai V K* ir * ^PEO 9 0 w % 

io%© ! e;7*^xh*s/s/?y (mptes) £ 

DPH *;7*^=h^i/5^ (MPTES) 
«lJ5£Lfc 0 Kttfcfi^S (Conductivity) . UtttiCirA' 

fl?^?!^ MDP©iSJlO** s #V>liff. (Cond 
activity) »*#<ft9, lOOWiW^tt, 

^5^^^^^^-^e^MDP^bffilltfcyn h 
10 0 15] (fR$5£tt) 

bftfc, fflS±#^ttl/\ MDPlcK*Lfc**U50«ft3S 
■e*aSbfc*s MDPgWm300gf&#^U 

L*>D * 1 0 w%— EC-PE0 9 0 w%Ol^iftl»fl6 
(31*^6) Rlfi//l^fe^*rf-*1>-^ftV^U*>P*2 0 
w%-EC-PE0 8 0 w%tf>«^@#«8?®BI (^ffi^J 7 ) 
fcoV^Wfcbfcfcw*, 83 (flM : fe^S (Conduc 
tivity) , «H:-feA«*) (Ott*S:#fe P 

[0016] (e**^**»E*#tt) sffi^J 7 

U *«»ff*rO- 01-1. 0«E*-e«ft 
SrH4 (tSEttt : (Conductivity) „ 0IM : TK^ffi 

[0017] (fira©*S«£Efc«M£) 7 -c 



5>E©T"ea!l3eUttt*SrB5 (KM : C^ffi (Conduc 
tivity) . mm : JO^^S) K&t. 

oooo«£t>Jttbni-5. t < fc-fc/va* 4S7o«tt 
&e»**>±JW s « u < * 5 -fe/na* fc ^ out. 
80S, ^tt«e**^*-ft6fc»^fiW*tt**:flfc* 

[0018] (*;ffl««"eco^D h ^e^g) 

mklstzo Rfc, 82, B3fc^Lfc±5fc*36W<D:/ 

o h^e»ttjiRHL, 1 0 o^csraiT+^iwfaii-ra 

r. fcjWEWSitfc. a** £ 95«« 

tti§< U IW**«E«>*frT-C160**-CO^n h 
^e»*«r*eLfcH3fc3sv^r, 2 0%, 4 0%co2o 

(omftmrnwoy* hve»*sr6o«-i6ofto«H^ 

j||^Lfct>0-e*5o 2 0%, 40%<om^(O^^MC 

rvKo r.i^tt^)Dau-cttv^rt>^aa[±*<ofc«>^llSrt 
* & i60S^iKi&*.-e^b;*-f «-io" 4 s /cm \s<<wf 
o^*%^^ii^L-c*^Tfo5o ioog~i6o*^r*o?a 

K«*^-effiV^ (10" 4 S/cm^L±(7)) KveWttSr*" 
[0 0 19] 

[@SiOfB**ffiW] 

[8 1 ] &&®#mmmm&f&y*'tx^ j r- 

[0 2] MPTESOS'&fi^i0%, PEMH-** 5 5 9 0 
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fc^LfJ * 1 6 w%-PE08 4 w%(Olg-g-@(WMUt 
[|4] **»JE*0. 01-1. 0^E*T*^{b$*fc 

[01] 













i". * * 

MDP&$ (ig/gTHF) 













Y 









r 











0 • 0 1 N 



vvWir^^lfW^LVy # 2 0 w%— PE 
08 4 w%0«^H#tt»llRXW^^^^^*^ 









1 (60 " 



&ric (MET • N 2 100 1) 
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[122] 




Cell Temperature( °C) 



[13) 




■fcJMSE rc") 



Ii4] 
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[B5l 
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Cell Temperature: 80 °C 



40 50 60 70 80 90 loo' 110 
Humidifier Temperature( °C) 



1^8^300 (1 9 9 9. 8. 3 

0) 

[«WjE1]' 

-[»#S2l 3 ->f V5/T*>f h^ntr/u-b 5^ h 

■[!»*« 3 ] HtJSo^^m^^t^ 
y#;6 s , ^yry — A'h y T;^^^>7>'t-£3fc1~£ 

[S»*I 5 ] £^S200~-2000tf>2K U a^ 1/ V^^rl^ 
-4 v * Lit*? 5_<P v vf tifro r> £ otcEft £ JtfciSiiWR 



lis** 8 ] t u-c, y 

tw*i9] is%\*&mh ur. *ry kt^/v 

[KMii] ^7^^-^t^y^ hy^i 
isi** i2] t;t^ xo#»um*»«i"awt 

<D&2JulC £ 9 mfcftmZfi VZklC£*). 1-SV4X<D 
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5 jgftliifltf:*^ y t y -fr h y T;^= * 3/ > 5 

1.4] sK y xfU'^v' K©5W*ft s 2 0 
0-2000 -Cfc 9 , — OOfSttSXTZ-tOflfe^JPTK^ 

[»*3g 17] Lfc:/n h y&m\mmt:$L%k(D 

1 8 ] tm»mi : *&&#x o 

[3^ffiiE2] 

HfjE*tfc?ii£] hub* 

[*|]E*tfe«14] 0 0 0 6 
[«jE#&] £2 
MjEA*] 
[0 0 0 6] 

( 1 ) ttftttft *s 7s * y ft ^ b U # X* 

(2) 3 — ( y VT^-T FXntT/U- h y ^ b^V- 
i/yyt^yxf i/y^-W Kfrffl^S JbEl EffiP 

(3) Si^^(0^/i^^^^^^4v>L^y # 

(4) ^yry-^h !)7/v3^^7^;7a 



elm 
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